determined.
Since EDIM virus has never been purified, its classification among viruses is not known. Therefore, it is the purpose of this paper (taken in part from a Ph.D. thesis by D.H.M., Thomas Jefferson University, Philadelphia, Pa., 1971) to describe the isolation, purification, and characterization of the agent of epizootic diarrhea of infant mice.
MATERIALS AND METHODS
Mice. Specific pathogen-free (SPF) suckling mice of the COBS strain (Charles River, Wilmington, Mass.) were used to propagate EDIM virus and titrate its infectivity.
Virus. A seed of EDI M virus, in the form of an intestinal suspension, was obtained from John C. Parker of the Microbiological Associates. Virus was propagated by feeding approximately 0.01 ml of intestinal suspension to suckling SPF mice 5 to 7 days of age. On the fourth day postinoculation, the mice were sacrificed by cervical dislocation, and their intestines were removed, weighed. and homogenized. A 10%c (w,/'v) intestinal suspension was pre-1 Present address: Department of Biology, Princeton University, Princeton, N.J. 08549. 2 Present address: Smith Kline and French Laboratories L33, Philadelphia, Pa. 19101. pared in BSS-Tris-P+S buffer, containing Hanks balanced salt solution (BSS), 0.02 M tris(hydroxymethyl)aminomethane(Tris), 100 units of penicillin G/ml, 100 ,ug of streptomycin sulfate/ml, 0.05% phenol red and adjusted to pH 9.0. The suspension was diluted 100-fold, dispensed in small volumes, and frozen at -24 C. There was no loss of infectivity. This crude virus pool was then used to infect mice which served as a source of virus in subsequent experiments. In contrast, purified EDIM virus had to be stored at -70 C to prevent loss of infectivity.
Determination of viral infectivity. 4 days later, and EDIM virus was purified from their intestines. The tissue was disrupted in a tight-fitting Dounce homogenizer followed by homogenization with a Thomas grinder and diluted to a 10% (w/v) suspension in BSSTris-P+S, pH 9.0. The suspension was centrifuged for 30 min at 500 X g, and the supernatant was removed. The pellet was extracted two more times with equal volumes of BSSTris-P +S. All supernatants were combined, treated with one-half volume of Genesolv-D (6), and centrifuged for 10 min at 500 x g. The aqueous phase was removed, polyethylene glycol (10) was added to give a final concentration of 6%, and the mixture was refrigerated at 4 C for 18 hr. The precipitate was collected by centrifugation for 30 min in the cold at 12,000
x g and resuspended in 6 ml of BSS-Tris-P+S containing 3% pancreatin. After 1 hr of incubation at 37 C, the resuspended precipitate was layered on 40 % CsCl and centrifuged in a Spinco model L-2 ultracentrifuge with an SW39 rotor for 90 min at 158,000 X g. The pellets were collected, and the material accumulated at the interphases was extracted with 6 ml of BSS, pH 7.4, layered again on 40% CsCl, and recentrifuged as before. The pellets from both centrifugations were combined and resuspended in a total volume of I ml of BSS, extracted with one-half volume of Genesolv-D, and centrifuged for 10 min at 500 x g. The aqueous phase, which represented the purified virus suspension, was collected. This material in the amount of 0.2 ml was layered on a 25 to 40% sucrose step-gradient prepared in 0.025 M Tris-hydrochloride, pH 7.0. After centrifugation at 25,000 rev/min for 1 hr in an SW39 rotor, a faint opalescent band could be readily observed (Fig. 1) . The band was obtained by puncturing the bottom of the centrifuge tube in a Buchler fraction collector and collecting 25-drop fractions. Each fraction was dialyzed against Tris-hydrochloride for 24 hr at 4 C. The data from a representative experiment are presented in Fig. 2 To assess the efficiency of the purification procedure, the first and last steps were analyzed for viral infectivity in suckling mice and protein content by the method of Lowry et al. (9) . The data presented in Table 1 demonstrate that, even though mouse infectivity titer has decreased 3 logs during the purification procedure, the specific infectivity of the virus expressed in MID units per milligram of protein showed a 5.5-fold increase in viral infectivity.
Effect of specific antiserum on purified EDIM Specific antiserum, prepared in rabbits, was twofold serially diluted in BSS, and each dilution was incubated with 101 MID of purified EDIM virus for 1 hr at 22 C. EDIM virus incubated with a 1:50 dilution of normal rabbit serum served as a control. After incub4tion each serum-virus mixture was assayed for infectivity in suckling mice.
The data, presented in Fig. 3 , show that, when the 1:100 dilution of serum-virus mixture was fed to infant mice, no diarrhea was detected for at least 7 days. The 1:200 dilution of antiserum showed a 2-day delay in onset of diarrhea, as compared to the control, and resulted in a milder disease. Although the 1:400 dilution of antiserum paralleled the pattern seen in the control, the onset of diarrhea was delayed by 1 day and the severity of diarrhea was decreased.
These At 4 C the virus titer appeared to be stable for 24 hr but dropped 3 logs at the end of 2 weeks. An experiment of similar design was performed to test the sensitivity of EDIM virus to organic solvents and sodium deoxycholate. Purified virus at a known concentration in BSS-1 NO calf serum was treated with 20%7, ether, 5 % chloroform, or 0.1 c%, sodium deoxycholate for I hr at 4 C. After treatment the suspensions were diluted and assayed for infectivity in suckling mice. Untreated virus kept at 4 C for 1 hr served as a control. The data presented in Table 2 indicate that the infectivity of EDIM viruLs remains unchanged when treated with 20%'> ether, 5% chloroform, or 0.1',, sodium deoxycholate under the conditions tested.
Nucleic acid type of purified EDIM virus. To demonstrate the type of nucleic acid, purified EDIM virus was treated with 1 ,ug of ribonuclease and deoxyribonuclease/ml for 1 hr at 37 C. After incubation, the virus was sedimented by centrifugation at 158,000 X g for 1 hr, washed, and resuspended in I ml of BSS, pH 7.4. The nucleic acid content of this viral preparation was determined by absorption at 260 nm, the diphenylamine and orcinol reactions.
The data presented in Table 3 show the reaction of EDIM virus with orcinol or diphenylamine reagents. The analysis of the results indicated that only the orcinol reaction accounted for most of the nucleic acid present in the viral sample. These results suggest that the nucleic acid enclosed in the EDIM virion is of the RNA type.
Morphology of purified EDIM virus. Previous investigations of EDIM virus have described the (12) , Kemerovo virus (14) , and Corriparta virus (14) . The first two, African horsesickness virus and bluetongue virus, 54 and 55 nm in diameter, respectively, were found to contain a double-stranded RNA and in this respect resemble reovirus (13, 15 (2) , is stable in ether, and may contain an RNA genome. The data suggest that EDIM virus has properties similar to viruses placed in the Diplorna virus group, but additional biochemical data will be necessary for final classification.
